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A genetic marker for rheumatic heart disease
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SUMMARY The frequency of antigen types (A, B, C, and DR) in an unselected group of 25
patients with chronic rheumatic heart disease and an unselected group of 15 patients with acute
rheumatic fever was compared with that in a group of 100 healthy volunteers. All patients and
controls were Arabs of Saudi origin. Only the frequency ofHLA-DR4 was significantly different
in the controls and the patient groups-controls 12%, chronic rheumatic heart disease 72%,
acute rheumatic fever 53%, both patient groups together 65% (relative risk 13-6 with 95%
confidence interval 10-5-16-7). Eighty three per cent of 12 patients with mitral stenosis and 70%
of seven with aortic incompetence had HLA-DR4 antigen. In 17 non-Saudi Arab patients who
had acute rheumatic fever or chronic rheumatic heart disease, the frequency of HLA-DR4 was
identical (65%) to that in Saudi patients.
These findings may have implications for the pathogenesis of rheumatic fever and rheumatic

heart disease.

It has long been suggested that genetic factors con-
tribute towards a predisposition to rheumatic fever
and rheumatic heart disease.1 Though several stud-
ies of HLA types have been undertaken none has
conclusively shown a marker for such a predis-
position. Caughey et al found an increase in fre-
quency of HLA-A3 and HLA-A8 and a decrease in
frequency of HLA-A1O in 50 Maori patients with
rheumatic fever and rheumatic heart disease.2 Falk
et al, however, found that a decrease in HLA-A3
was the only difference between white patients and
controls.3 These and other similar studies4 did not
contain data on the HLA-DR antigen. None the
less, this is the antigen that is likely to be important
in disorders mediated by an abnormal immu-
nological response.5
We have re-examined the possible role of HLA

antigens, in particular the DR antigens, in predis-
posing individuals to rheumatic fever and its com-
plications.

Patients and methods

Only patients with acute rheumatic fever that
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fulfilled the Ducket Jones criteria6 7 or chronic rheu-
matic valvar heart disease were studied. Chronic dis-
ease was diagnosed in patients aged 12-60 years with
clinical and echocardiographic evidence of either
stenosis or regurgitation of both the mitral and aor-
tic valves and a history suggestive of rheumatic
fever. Those with no history of rheumatic fever or
with only one affected valve were excluded from the
study.
We studied consecutive outpatients or inpatients

attending the rheumatic fever and medical clinics
and medical wards of the King Khalid University
Hospital in Riyadh. Only Arab patients were stud-
ied. Clinical conclusions about the nature of a car-
diac abnormality were always confirmed with echo-
cardiography. In patients with active arthritis other
possible articular diseases such as rheumatoid
arthritis were excluded by careful clinical and sero-
logical evaluation.
The controls were all Saudi nationals of Arab ori-

gin. They were healthy, symptom free, unrelated
volunteer medical students and staff members of the
King Khalid University Hospital.

Fifty seven Arab (Saudi and non-Saudi) patients
with acute rheumatic fever or chronic rheumatic
valve heart disease were HLA typed and 17 who
were non-Saudi Arabs were excluded from the sta-
tistical comparisons because all the controls were
Saudis.
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Lymphocyte suspensions for HLA typing were
prepared from freshly drawn human peripheral
blood by defibrination.
A, B, and C antigens were determined by the stan-

dard two stage microlymphocytotoxicity tech-
nique.8 Tissue typing trays covering all 1984 Inter-
national Histocompatibility workshop specificities
were obtained from One Lambda Inc. A minimum
of at least 3-4 sera for each specificity were used.
Each cell suspension was typed at least twice.
For HLA-DR antigens too we used 50 sera

obtained from One Lambda Inc and covering all
specificities. These had been characterised by sepa-
rate sequential serological screening. We used the B
cell lymphocytotoxicity method (2 h with antiserum,
1 h with rabbit complement), with enriched B lym-
phocyte suspensions, prepared from the peripheral
lymphocytes in nylon wool columns.9
We compared the frequency of the different HLA

antigens in patients with acute rheumatic fever and
chronic rheumatic heart disease as a whole and the
controls. We also separately compared the individ-
ual groups-that is those with rheumatic fever and
chronic rheumatic heart disease with the controls
and with the other disease group. The x2 test was
used for these comparisons and significance levels
were corrected for the number of sites tested.

Results

We studied 16 male and 24 female Saudi patients
(mean age 21-4 years, range 13 to 53 years). Twenty
five had chronic rheumatic valvar heart disease and
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15 had acute rheumatic fever without evidence of
chronic valvar heart disease. We also studied 17
non-Saudi Arabs (nine males and eight females;
mean age 28 years, range 12-48 years).
The frequencies of the A or B antigens were not

significantly different in the patients as a whole and
the controls (table 1).
Of the HLA-DR antigens, only DR4 was

significantly different in the Saudi population as a

whole and the controls-65% in patients vs 12% in
controls, p < 0-01 after correction for the 10 anti-
gens tested, relative risk'0 13 6 with 95% confidence
interval of 10-5 to 16.7 (table 1). HLA-DR4 was also
more common in patients with chronic rheumatic
valvar heart disease (72% (18/25)) than in the con-

trols (p < 0-01) and in those with acute rheumatic
fever without chronic valvar heart disease (53%
(7/14)) (p < 0-01). Eighteen of the 26 patients with
HLA-DR4 had valvar heart disease while only seven

of the 14 without HLA-DR4 had valvar heart dis-
ease (table 2).
Although HLA-DR4 was more common in

patients with rheumatic heart disease (72% (18/25))
than in those with acute rheumatic fever without
evidence of chronic valvular disease (53% (7/14))
this trend was not statistically significant. The fre-
quency of HLA-DR4 was particularly high among
the two most common chronic valvar abnormalities
that we saw-that is mitral stenosis (83% (10/12))
and aortic incompetence (70% (7/10)).
The frequency of HLA-DR4 among the 17 non-

Saudi Arabs with acute rheumatic fever or chronic
rheumatic valvar heart disease was identical to that
in the group of Saudi patients (65% (11/17)).

Table 1 Frequency ofHLA antigens in Saudi patients with acute rheumaticfever or chronic rheumatic heart disease and in
Saudi controls

C(%) Pt% C(%) Pt% C(%) Pt% C(%) Pt%
HLA-A n=100 n=40 HLA-B n=100 n=40 HLA-C n=100 n=40 HLA-DR n=100 n=40

Al 25 25 B5 26 33 Cwl 11 0 DRI 28 15
A2 47 40 B7 15 18 Cw2 9 25 DR2 34 45
A3 10 20 B8 15 10 Cw3 8 10 DR3 38 18
A9 28 38 B12 9 18 Cw4 31 20 DR4 12 65*
AIO 10 18 B13 2 8 Cw5 6 3 DR5 15 10
All 10 10 B14 8 10 Cw6 11 13 DRw6 11 3
A19 36 25 B15 9 0 Cw7 29 10 DR7 28 25
A28 18 18 B16 7 0 DRw8 6 0
A29 0 3 B17 13 13 DRw9 1 0
A34 3 0 B18 8 0 DRwlO 3 0

B21 21 30
Bw22 2 0
B27 2 3
B35 33 13
B40 4 8
Bw41 10 8
Bw42 1 0
Bw46 0 0

*p < 0-01 compared with controls.
C, controls (Saudis only); Pt, patients.
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Table 2 Comparison offrequency ofHLA-DR4 in Saudi patients with or without valvar heart disease

DR4 +ve DR4 -ve Total

Chronic rheumatic valvar heart disease 18 (72%) 7 (28%) 25 (100%)
Acute rheumatic fever with no valvar heart disease 8 (53%) 7 (47%) 15 (100%)

Total 26 14 40

Discussion

Because all our patients had both mitral and aortic
valve disease we feel confident that patients with
valve disease with other aetiologies, such as mitral
valve prolapse, were not included in our study. A
past history of rheumatic fever in all our patients
further strengthens this confidence.
Our results suggest that HLA-DR4 predisposes

individuals to both acute rheumatic fever and
chronic rheumatic valvar heart disease. These
results complement the findings of two recent stud-
ies reported after we had started this study. Ayoub
found HLA-DR4 in eight out of 10 white American
patients with rheumatic fever." Patarroyo found an
alloantigen designated 883 in 66% of his patients
with rheumatic fever.'2 Indirect evidence suggested
that this undefined 883 antigen may be associated
with the DR locus.'2
Our results, however, are in conflict with the

findings of Jhinghan et al from India who reported
no association with HLA-DR4 but an association
with HLA-DR3 in their patients with "rheumatic
heart disease".'3 Whereas our patients had carefully
documented evidence for a diagnosis of rheumatic
fever or rheumatic heart disease no inclusion criteria
were mentioned for the Indian patients. Also only 78
of these 132 Indian patients gave a past history of
rheumatic fever and the positive association with
HLA-DR3 was found almost entirely in the 56
patients without any past history that was suggestive
of rheumatic fever. It is therefore possible that
Jhinghan et al'3 studied a heterogenous group of
patients with heart disease in which rheumatic fever
was only one of many aetiologies. Alternatively, this
conflict in results may reflect a true racial variation
in the predisposition to rheumatic fever. Ayoub
found that the high frequency of HLA-DR4 that he
found in white patients was not present in the small
group of black American patients. " The almost
identical HLA-DR4 frequency that we report in
both Saudi and non-Saudi Arabs suggests that this
distribution at least holds good for all Arabs.
HLA-DR4 is significantly more common in

patients with rheumatoid arthritis.'4 Our finding of
an additional association with rheumatic fever and

rheumatic heart disease suggests that HLA-DR4
positive individuals are susceptible to developing
autoimmune diseases of connective tissue. This is
the tissue common to both the joints and the cardiac
valves-the structures that are affected in rheumatic
fever, rheumatic heart diseases, and rheumatoid
arthritis. This suggestion also complements the
finding that HLA-DR4 positive individuals show a
heightened responsiveness to collagen.'5

It is probable that this abnormal immunological
response directed against connective tissue may be
initiated by many factors, in the case of rheumatic
fever Streptococcus pyogenes. HLA-DR4 has been
shown to be significantly more common in patients
with post-streptococcal glomerulonephritis,'6
suggesting that heightened responsiveness to
streptococci was another factor predisposing
HLA-DR4 positive individuals to rheumatic fever
and rheumatic heart disease. Recently, a heightened
responsiveness to Myobacterium tuberculosis has also
been reported in HLA-DR4 positive individuals."7
We hope to confirm our results by extending the

study to families of individuals affected by rheu-
matic fever and rheumatic heart disease.
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